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Introduction 

The growing increase in the rates of antibiotic resistance 

is a major cause for concern in both nonfermenting bacilli and 

isolates of the Enterobacteriaceae family. β-Lactams have been 

the mainstay of treatment for serious infections, and the most 

active of these are the carbapenems, which are advocated for 

use for the treatment of infections caused by extended-spectrum             

β-lactamase (ESBL)-producing Enterobacteriaceae, particularly 

Escherichia coli (E.coli) and Klebsiella pneumoniae                         

(K. pneumoniae) (Kaul and Chhina, 2010). 

Carbapenem resistance among Enterobacteriaceae, in 

particular K. pneumoniae and E.coli, is an emerging problem 

worldwide. Several resistance mechanisms have been reported 

to circumvent the efficacy of carbapenems, and carbapenemases 

(carbapenem- hydrolyzing β-lactamases) are the most 

prominent enzymes that neutralize carbapenems. Class A 

carbapenemases, which include blaKPC, NMC, SME-1 to -3, 

IMI-1, and GES, have been characterized in several genera of 

the family Entero-bacteriaceae (Wang et al., 2012). 

Klebsiella pneumoniae carbapenemase (KPC) is a 

molecular class A serine β-lactamase belonging to functional 

group 2f (Fontana et al., 2010).The KPC β-lactamase occurs 

most commonly in K. pneumoniae, but it has also been reported 
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sporadically in other species of Enterobacteriaceae (Klebsiella 

oxytoca, Enterobacter spp., E.coli, Salmonella spp., Citrobacter 

freundii, and Serratia spp.) and Pseudomonas aeruginosa 

(P.aeruginosa). The KPC enzyme confers resistance to all β-lactam 

agents including penicillins, cephalosporins, monobactams, and 

carbapenems (Francis et al., 2012). 

The patient groups most likely to acquire KPC-producing 

bacteria include the patients at risk for infections caused by 

multidrug resistant organisms: patients with invasive devices, 

prolonged hospital stays (especially in an ICU), and heavy 

antibiotic exposure and those who are immunocompromised 

(Arnold et al., 2012). 

The blaKPC gene is plasmid mediated and is carried in a 

Tn3-based transposon, Tn4401; the potential ease of mobility of 

this resistance mechanism is a major concern (Kitchel et al., 

2009). This plasmid also, often contains genes that code for 

resistance to non β-lactam agents such as aminoglycosides, 

fluoroquinolones, and trimethoprim-sulfamethoxazole (Wang et 

al., 2012).Therefore, it is important to isolate infected patients 

and take contact precautions because of the potential for 

nosocomial transmission (Toye et al., 2009). Also, controlled 

antibiotic usage must be complemented by the utilization of rapid 

and sensitive blaKPC diagnostic assays (Hindiyeh et al., 2008).  


